Pharmacological actions of a novel mixed opiate agonist/antagonist: naloxone benzoylhydrazone.
NalBzoH (6-desoxy-6-benzoylhydrazido-N-allyl-14-hydroxydihydronomorphin one) is a novel opiate with potent actions at both mu and kappa receptors. Analgesic studies in mice examining increasing doses of NalBzoH with a fixed dose of morphine revealed a biphasic curve. NalBzoH at doses as low as 1 microgram/kg partially antagonized morphine analgesia. Higher NalBzoH doses continued to inhibit morphine analgesia in a dose-dependent manner, with the 1-mg/kg dose antagonizing completely morphine analgesia. As the NalBzoH dose increased beyond 1 mg/kg analgesia returned. NalBzoH also prduced a similar analgesic response when administered alone in mice and also was active in rats. NalBzoH had excellent p.o. activity, with an analgesic potency in mice equivalent to s.c. administration. Naloxone reversed NalBzoH analgesia far less effectively than morphine analgesia. In contrast, Win44,441 antagonized both morphine and NalBzoH analgesia with a similar potency, consistent with a kappa mechanism for NalBzoH analgesia. Repeated administration of NalBzoH resulted in tolerance. There was no analgesic cross-tolerance between NalBzoH and either morphine or the kappa 1-selective agent U50,488H, implying a selective kappa 3 mechanism of analgesia. In addition to blocking morphine analgesia, low doses of NalBzoH also partially reversed the inhibition of gastrointestinal transit in mice produced by morphine, antagonized completely morphine lethality and precipitated withdrawal in morphine-dependent mice, confirming its antagonist activity in mu receptors. The duration of NalBzoH's kappa and mu actions differed dramatically. In mice, analgesia typically lasted less than 2 hr whereas the same NalBzoH dose antagonized completely morphine analgesia, a mu action, for 16 hr. Full sensitivity to morphine did not return for 32 hr.(ABSTRACT TRUNCATED AT 250 WORDS)